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Input Data Processing Device, Data Processing Method 
and Computer Program Product 
Excellent in Graphical User Interface Function and Versatility 

5 [000 1] This application is based on applications Nos. 2001-15288 and 
2001-359841 filed in Japan, the contents of which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 
10 [0002] The present invention relates to input data processing devices, 
data processing methods and computer program products. In particular, 
the invention relates to an input data processing device, a data processing 
•>n method and a computer program product excellent in graphical user 

i interface function and versatility, 
l.fl 15 Description of the Related Art 

[0003] Printer drivers have conventionally used a graphical user 
□ interface (hereinafter "GUI'*) for allowing a user to enter a predetermined 

: _ 

\* command. Such printer drivers having the graphical user interface 

\ y 

| : y presents, to a user, a structural drawing of printer hardware so as to enable 

; 3 20 the user to select a desired function from the structural drawing. For 

example, the user can select a desired paper type by merely indicating any 
tray, which holds sheets of the desired paper type, on the structural 
drawing. 

[0004] This GUI detects which part of the structural drawing on a 
25 display is indicated by the user, by comparing coordinate information on 
the indicated position on the display and the structural drawing of the 
printer to determine a relation between the indicated position on the 
display and the corresponding position on the structural drawing. 
[0005] However, printers of different models have respective 
30 component structures different from each other so that respective 

structural drawings of the printers to be displayed are not the same. Then, 
development of printer drivers has been required to establish, for each 
printer model, a relation between coordinate information on indicated 
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positions on the display and the structural drawing of the printer. In 
other words, for each printer model, data must newly be prepared that 
shows a relation between coordinate data and a printer structure, which 
results in an inconvenience that, each time a new printer model is produced, 
5 data adapted to the new printer model must newly be prepared. In order 
to prepare such data, it is necessary to input which region of the coordinate 
system corresponds to which component of a printer, for example paper 
supply tray, for each region of the coordinate system. In particular, if the 
printer has a great number of components or the coordinate system 
10 includes complicated regions, preparation of such data is considerably 
I;* troublesome. 

i;3 SUMMARY OF THE INVENTION 

*«n [0006] The present invention has been made to solve the above- 

jit& 

described problem. One object of the present invention is to provide an 
l.fl 15 input data processing device, an input data processing method and an 

input data processing program adaptable flexibly to any change of an input 
i;3 screen. 

[0007] According to one aspect of the present invention, an input data 
processing device includes a display unit displaying display image data 
3 20 showing a plurality of input regions representing a range of acceptable 
inputs of designation, the designation being made for controlling a 
predetermined apparatus, a memory unit storing bit map data 
corresponding to the display image data, the bit map data including data 
corresponding to respective positions of the input regions to which different 
25 values are assigned respectively, a position detecting portion for detecting a 
position designated on the display unit on which the display image data is 
displayed, and an output portion for outputting a value corresponding to 
the designated position detected by the position detecting portion, according 
to the bit map data. 

30 [0008] According to the present invention, a position designated on the 
display unit is detected and then a value corresponding to the designated 
position is output according to the bit map data. The bit map data 
corresponds to the display image data, and includes data corresponding to 
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respective positions of the input regions to which different values are 
assigned respectively. Even if the display image data is changed, it is 
merely required that the bit map data is changed according to the change of 
the display image data. The input data processing device can thus be 
5 provided that is adaptable flexibly to a change of an input screen. 

[0009] According to another aspect of the present invention, a data 
processing method includes the steps of displaying, on a display unit, an 
image showing a plurality of input regions representing a range of 
acceptable inputs of designation, the designation being made for controlling 
10 a predetermined apparatus, detecting a position designated by a user on 
M the image displayed on the display unit, referring to the designated 

position having been detected and to bit map data having different values 
assigned respectively to positions to be designated, and outputting a value 
corresponding to the designated position having been detected, according to 
ff 15 the bit map data. 

[00 10] According to the present invention, a position designated by a 
q user on the image displayed on the display unit is detected, then a 

I s * reference is made to the designated position and to the bit map data having 

i n different values assigned respectively to positions to be designated, and 

□ 20 thus a value corresponding to the designated position having been detected 
is output. Even if the image showing a plurality of input regions 
displayed on the display unit is changed, a predetermined value can be 
output by merely changing the bit map data according to the change of the 
image on the display unit. Accordingly, the data processing method can be 
25 provided adaptable flexibly to a change of the input screen. 

[0011] According to a still another aspect of the present invention, a 
computer program product for executing an input data process by a 
computer is provided. The computer executes the process steps of 
displaying, on a display unit, an image showing a plurality of input regions 
30 representing a range of acceptable inputs of designation, the designation 

being made for controlling a predetermined apparatus, detecting a position 
designated by a user on the image displayed on the display unit, referring 
to the designated position having been detected and to bit map data having 
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different values assigned respectively to positions to be designated, and 
outputting a value corresponding to the designated position having been 
detected, according to the bit map data. 

[0012] According to the present invention, even if the image showing a 
5 plurality of input regions displayed on the display unit is changed, a 

predetermined value can be output by merely changing the bit map data 
according to the change of the image. Then, the computer program 
product can be provided adaptable flexibly to a change of the input screen. 
[0013] The computer program product refers to a concept including a 
10 computer program itself and a computer-readable recording medium on 
j 4 which a computer program is recorded. 

i;3 [0014] The foregoing and other objects, features, aspects and 

: advantages of the present invention will become more apparent from the 

q following detailed description of the present invention when taken in 

; L: 15 conjunction with the accompanying drawings. 

^ BRIEF DESCRIPTION OF THE DRAWINGS 

□ [0015] Fig. 1 is a schematic block diagram showing a structure of an 

input data processing device according to one embodiment of the present 
rU invention. 

20 [0016] Fig. 2 shows an exemplary structural drawing stored in a 
memory unit of the input data processing device according to this 
embodiment. 

[0017] Fig. 3 shows exemplary bit map data stored in the memory unit 
of the input data processing device according to this embodiment. 
25 [0018] Figs. 4 and 5 show exemplary correspondence tables stored in 
the memory unit of the input data processing device according to this 
embodiment. 

[0019] Fig. 6 shows another example of the bit map data. 
[0020] Fig. 7 is a flowchart illustrating a flow of a data input process 
30 executed by the input data processing device according to this embodiment. 
[0021] Fig. 8 schematically shows a structure of the input data 
processing device of this embodiment applied to a printer. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[0022] Embodiments of the present invention are hereinafter described 
in conjunction with the drawings. It is noted that the same or 
corresponding components are denoted by the same reference character and 
description thereof is not repeated here. 

[0023] Fig. 1 is a schematic block diagram showing a structure of an 
input data processing device according to one embodiment of the present 
invention. Here, a printer is connected to a personal computer in which a 
printer driver is installed. Referring to Fig. 1, the input data processing 
device 100 includes a control unit 101 for controlling the whole of input 
data processing device 100, a display unit 103 such as liquid crystal display 
and CRT (cathode ray tube) connected to control unit 101 for displaying 
predetermined information, a touch panel 105 provided on display unit 103, 
a printer 109 connected to control unit 101 for printing predetermined 
information, and a memory unit 107. Control unit 101 of this embodiment 
is constituted of a personal computer, for example. 
[0024] Control unit 101 includes a display control unit 121 for 
controlling display unit 103, a position detecting unit 123 for detecting 
positional information supplied from touch panel 105, a data output unit 
125 for outputting data corresponding to the position detected by position 
detecting unit 123, and a printer control unit 127 for controlling printer 109. 
[0025] Memory unit 107 stores image data representing a structural 
drawing of printer 109 that is shown on display unit 103, bit map data 
which is image data corresponding to positions on the structural drawing 
and is specifically pixel data on respective positions to which 
predetermined values are assigned respectively, and a correspondence table 
where the pixel values of the bit map data are correlated to corresponding 
printer components. The structural drawing and bit map data are bit 
maps corresponding to pixels of display unit 103, and detailed description 
thereof is given later. 

[0026] Touch panel 105 made of a transparent material is formed of 
switches that is appropriately positioned on a surface of display unit 103. 
Touch panel 105 detects the coordinate of any position on display unit 103 
that is pressed and accordingly transmits corresponding coordinate data of 



the pressed position to position detecting unit 123. 

[0027] Display control unit 121 reads the image data of the structural 
drawing stored in memory unit 107 to display the image data on display 
unit 103. Position detecting unit 123 detects the coordinate from the data 
5 supplied from touch panel 105 to transmit the detected coordinate to data 
output unit 125. 

[0028] Data output unit 125 uses the bit map data stored in memory 
unit 107 for deriving a value, from the bit map data, that corresponds to the 
position (coordinate) detected by position detecting unit 123, and then 
10 transmits the value to printer control unit 127. Printer control unit 127 
thus receives the value to control printer 109 which accordingly operates 
;3 based on a received signal. 

[0029] Control unit 101 is connected to an external input/output unit 
111. External input/output unit 111 is, for example, a magneto-optical 
15 disk drive or DVD (Digital Versatile Disk) drive for reading an input data 
processing program recorded on a recording medium 113 that is executed 



m 



■* by control unit 101. 



[0030] Here, a computer program product refers to a concept including 
I y a computer program itself and a computer-readable recording medium on 

:;rj 20 which the computer program is recorded. 

[003 1] Recording medium 1 13 may be any of tape media such as 
magnetic tape and cassette tape, disk media such as magnetic disk (flexible 
disk, hard disk) and optical disk (CD-ROM, MO (Magneto-Optical) disk, 
MD (Mini Disk), DVD (Digital Versatile Disk)), card media such as IC card 
25 (including memory card) and optical card, and a medium fixedly holding a 
program like semiconductor memories such as mask ROM, EPROM, 
EEPROM and flash memory. Alternatively, recording medium 113 may be 
a medium holding a program in a non-fixed manner so as to allow the 
program to be downloaded from a network. External input/output unit 
30 1 1 1 is adapted to recording medium 113 so that information can be read 
from or written into such recording medium 113. 

[0032] Fig. 2 shows one example of the structural drawing stored in 
memory unit 107 of input data processing device 100 according to this 
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embodiment. Fig. 3 shows one example of the bit map data stored in 
memory unit 107 of input data processing device 100 of this embodiment. 
[0033] Referring to Fig. 2, the structural drawing 140 is a bit map with 
positions represented by a coordinate system having its origin at the upper 
left corner, x-axis in the horizontal direction and y-axis in the vertical 
direction. The positive direction of the x-axis is the rightward direction 
and the positive direction of the y-axis is the downward direction. The 
structural drawing shows respective shapes of printer components 
illustrated within a predetermined range. A general view 141 of printer 
109 is illustrated on structural drawing 140, and, in general view 141, 
there are shown an A4 tray 143 holding sheets of A4 size, a B4 tray 144 
holding B4 sheets and B5 tray 145 holding B5 sheets. Moreover, a stack 
142 is shown that is an exit to which sheets are discharged. A4 tray 143, 
B4 tray 144, B5 tray 145 and stack 142 correspond to respective regions 
where a user enters a command. 

[0034] Structural drawing 140 thus provides data represented by the 
bit map showing respective shapes of printer components. The data is 
image data displayed on display unit 103 to show the components to a user. 
[0035] Fig. 3 is an example of the bit map data stored in memory unit 
107 in input data processing device 100 according to this embodiment. 
The bit map data 150 corresponds to a bit map prepared according to 
structural drawing 140. Different data are assigned to respective regions 
corresponding respectively to the regions of printer components shown on 
structural drawing 140. 

[0036] Referring to Fig. 3, in the bit map of bit map data 150, different 
data are assigned to respective regions corresponding respectively to the 
shapes of components in general view 141 of the printer shown on 
structural drawing 140 in Fig. 2. It is assumed here that data of 4 bits is 
assigned to one pixel for example. Then, sixteen levels from 0 to 15 can be 
represented. Specifically, "1" is assigned to pixels of a region 153 
corresponding to A4 tray 143 of structural drawing 140, "2 M is assigned to 
pixels of a region 154 corresponding to B4 tray 144, "3" is assigned to pixels 
of a region 155 corresponding to B5 tray 145, and "4" is assigned to pixels of 



a region 152 corresponding to stack 142 of structural drawing 140. 
Further, "0" is assigned to pixels other than those of regions 153, 154, 155 
and 152 of bit map data 150. 

[0037] The input regions shown on structural drawing 140 match 
respective regions to which corresponding data are assigned on bit map 
data 150 in the example shown in Fig. 3. 

[0038] In bit map data 150 representing the map corresponding to 
structural drawing 140, multi- value pixel data can be stored. The pixel 
value of each pixel is determined according to any region in which that 
pixel is included. This region corresponds to any of the regions shown on 
structural drawing 140. 

[0039] In other words, bit map data 150 provides a map defined to have 
regions of the same arrangement as that of the regions of structural 
drawing 140, and, this map assigns different values to respective 
components of the printer. 

[0040] The correspondence table stored in memory unit 107 correlates 
the printer components with corresponding pixel values of bit map data 150 
and stores the correspondence therein. For example, the A4, B4 and B5 
trays are correlated respectively with pixel values "1", "2" and "3". 
[0041] Accordingly, it is possible to determine which component of the 
printer is designated on structural drawing 140 by referring to the 
correspondence table for deriving therefrom the pixel value of coordinate on 
bit map data 150 that corresponds to the coordinate specified on structural 
drawing 140. 

[0042] Regardless of the model of printer, the correlation between all 
components of the printer and corresponding pixel values may be defined in 
advance. Then, the correspondence table of each printer model may 
accordingly store any correspondence between components and respective 
pixel values necessary for that printer. Fig. 4 shows one example of such a 
correspondence table stored in memory unit 107 of input data processing 
device 100 according to this embodiment. In the correspondence table 
shown in Fig. 4, each pixel value of the bit map data shown in Fig. 3 is 
defined. The correspondence in this table is defined in advance regardless 



of the printer model and the table includes only the correspondence 
necessary for printer 109. 

[0043] A correspondence table can be prepared in which all components 
are correlated with corresponding pixel values so that this correspondence 
5 table is used commonly regardless of the printer model. Then, it is 

unnecessary to prepare a correspondence table for each printer model. 
[0044] Fig. 5 shows one example of such a correspondence table which 
is used commonly regardless of printer model and in which printer 
components are correlated with corresponding pixel values regardless of 
10 printer model. Referring to Fig. 5, pixel value "0" is correlated with no 
jl^ component, pixel value "1" is correlated with an A4 tray, pixel value "2" is 

□ correlated with a B4 tray, pixel value "3" is correlated with a B5 tray, pixel 
J;|] value "4" is correlated with a stack, and pixel value "5" is correlated with an 

□ A3 tray. If the pixel value of 4 bits is used, pixel values "6" to "15" can be 
: y 15 correlated with other printer components. In the correspondence table 

shown in Fig. 5, pixel values and corresponding printer components are 
I s J correlated regardless of the printer model, and this correspondence table is 

j:sH! 

i y commonly used by printers of different models. For example, if a printer 

!|U different in structure from printer 109 is connected, the correspondence 

j!y 20 table shown in Fig. 5 is employed. 

[0045] Alternatively, a correspondence table may be prepared for each 
printer model. In this correspondence table unique to the printer model, 
components necessary for each printer model are correlated with respective 
pixel values. In this case, correspondence tables of the same number as 
25 that of printer models must be prepared. 

[0046] Bit map data 150 is one of bit map data corresponding to 
structural drawing 140 shown in Fig. 2. Thus, a plurality of bit map data 
may be provided for one printer, i.e., one structural drawing 140. A 
plurality of bit map data can be provided for one structural drawing so that 
30 the number of selectable printer components is limited for accepting an 
input designating any of such components only and thus unnecessary 
components are eliminated from selection. For example, bit map data to 
be used for selecting sheet size and bit map data to be used for selecting 
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any location where sheets are discharged are separately provided for 
structural drawing 140 shown in Fig. 2. The bit map data used for 
selecting sheet size is a bit map in which pixel values are assigned to 
corresponding regions of sheet-holding trays only. The bit map data used 
for selecting discharge location is a bit map in which pixel values are 
assigned to corresponding stacks or sorters only where sheets are 
discharged. In this way, the number of selectable components can be 
limited by providing a plurality of bit map data for one printer model and 
changing the bit map data according to components to be designated. 
[0047] Fig. 6 shows another example of the bit map data. Referring to 
Fig. 6, bit map data 160 is a bit map in which pixel values are assigned to 
corresponding regions respectively that are larger or smaller than those 
regions of respective components in general view 141 of the printer 
illustrated in structural drawing 140 shown in Fig. 2. 

[0048] For example, a region 161 is larger than the region of stack 142 
in structural drawing 140 and pixel value "4" is assigned to region 161, in 
order to provide larger region 161 on bit map data 160 than the actual 
region on the structural drawing since the area of the region of stack 142 is 
small on the structural drawing, for example. Then, the region 161 can 
readily be designated. 

[0049] In addition, a region 163 on bit map data 160 is smaller than 
the corresponding A4 tray 143 on structural drawing 140. Similarly, a 
region 164 is smaller than the corresponding B4 tray 144 and a region 165 
is smaller than the corresponding B5 tray 145. Then, respective 
boundaries between A4 tray 143 and B4 tray 144 and between B4 tray 144 
and B5 tray 145 can be clarified. Accordingly, it is possible to prevent any 
region from being selected incorrectly. 

[0050] Fig. 7 is a flowchart illustrating a flow of a data input process 
executed by the input data processing device of this embodiment. It is 
assumed here that memory unit 107 of input data processing device 100 
stores the image data of structural drawing 140 shown in Fig. 2 and the bit 
map data shown in Fig. 3. The flow is described accordingly. 
[0051] Referring to Fig. 7, it is determined whether or not a signal is 
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input from touch panel 105 to the control unit (position detecting unit) (step 
Si). The signal supplied from touch panel 105 to the control unit (position 
detecting unit) represents coordinate data on the entire display unit. 
When a user presses touch panel 105 with any finger for example, the 
signal is output from touch panel 105. Instead of touch panel 105, any 
pointing device such as mouse may be used. From the position of the 
mouse pointer shown on display unit 103 when the mouse is clicked, a 
designated coordinate is detected. Touch panel 105 is unnecessary if the 
pointing device is employed. 

[0052] Position detecting unit 123 thus receives the signal from touch 
panel 105 to detect the coordinate on structural drawing 140 that is 
designated by means of touch panel 105 (step S2). 

[0053] The value of designated coordinate thus detected is supplied to 
data output unit 125. Then, from memory unit 107, data output unit 125 
reads and refers to bit map data 150 corresponding to structural drawing 
140 shown on display unit 103 (step S3). Data out put unit 125 
accordingly reads the pixel value on the read bit map data that corresponds 
to the coordinate supplied from position detecting unit 123, and provides 
the pixel value to printer control unit 127 (step S4). 
[0054] Printer control unit 127 refers to the correspondence table 
stored in memory unit 107 based on the pixel value supplied from data 
output unit 125, and determines a printer component corresponding to the 
supplied signal (step S5). If the pixel value is "1", it is determined that A4 
tray 143 is designated. If the pixel value is "2", it is determined that B4 
tray 144 is selected. If the pixel value is "3", it is determined that B5 tray 
145 is selected. 

[0055] The selected component is thus specified and a command is 
transmitted to printer 109 according to the selected component so as to 
control printer 109. 

[0056] As discussed above, the input data processing device of this 
embodiment has the bit map data corresponding to the image data of the 
structural drawing, and a designated printer component is determined in 
accordance with the pixel value of the position corresponding to the 



designated position on the bit map data. Then, in the development of 
printer drivers, if a change is made in the printer model or a new printer is 
produced which accompanies a change in the structure of a printer, flexible 
adaptation to such a change in printer structure is possible merely by 
change of data on the structural drawing, bit map data and correspondence 
table if necessary, according to the printer of different structure. The bit 
map data corresponds to the structural drawing of the printer. Then, it is 
just required to prepare bit map data in which pixel values are assigned to 
corresponding regions of respective components. Although a complicated 
work has been required in order to input, for each region, coordinate data 
representing the corresponding region, such a troublesome work is 
unnecessary in this embodiment. 

[0057] In other words, the region of each printer component is 
designated not by the coordinate but by the pixel value on the bit map data. 
Then, adaptation to a structure of a complicated shape other than rectangle 
is easily accomplished. Consequently, reduction is achieved in the cost 
and time for development of a program. 

[0058] In addition, although this embodiment has been described by 
being applied to the printer driver, the embodiment is applicable not only to 
printers but also to user interface of software used for control or setting of 
such equipment as printer with scanner and facsimile. Moreover, the 
embodiment is applicable to an operation panel on the basis of the patch 
panel system that is provided to an image forming apparatus like printer, 
facsimile and copier. Further, this embodiment is not limited to 
designation of a component of the equipment mentioned above, and is 
applicable to various graphical user interfaces such as a system for 
displaying information concerning a region designated on a map, 
designation of a button on a menu screen, and the like. 
[0059] Fig. 8 schematically shows a structure of input data processing 
device 100 of this embodiment applied to a printer. Those components 
common to Figs. 8 and 1 are denoted by the same reference character, they 
are referred to by the same name and have the same function, and detailed 
description thereof is not repeated here. 
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[0060] Referring to Fig. 8, a printer 130 includes a control unit 101 for 
controlling the whole of printer 130, a display unit 103 connected to control 
unit 101 for displaying predetermined information, a touch panel 105 
provided on display unit 103, a printer control unit 131 connected to control 
5 unit 101, a printer unit 132 connected to printer control unit 131, and a 
memory unit 107. 

[0061] Printer unit 132 forms an image on a recording medium such as 
a sheet of paper. Printer control unit 131 controls printer unit 132. The 
present invention is thus applicable to a user interface of software for 
A 10 setting and control of the printer by structuring printer 130 as described 
above. 

[0062] Although the present invention has been described and 

! «* illustrated in detail, it is clearly understood that the same is by way of 

=! illustration and example only and is not to be taken by way of limitation, 

: : n 15 the spirit and scope of the present invention being limited only by the terms 
of the appended claims. 
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